Background-Individuals dually eligible for Medicaid and Medicare constitute a small percentage of these program's populations but account for a disproportionately large percent of their total costs. While much work has examined high expenditures, little is known about their health and details of their health care utilization.
cognitive limitations and physical disabilities have on receipt of preventive services. The research questions include:
1.
What factors are associated with not receiving preventive services for people with cognitive limitations, physical disabilities, both (double diagnosed) or neither/other among the dually eligible?
2.
What is the relative impact of cognitive limitations on not receiving preventive services for people who are dually eligible and have physical disabilities, adjusting for other factors?
3.
What is the relative impact of physical disabilities on not receiving preventive services for people who are dually eligible and have cognitive limitations, adjusting for other factors?
Methods
Non-institutionalized adults age 18+ were identified in the MEPS from pooled alternate years [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] . In order to be identified as a dual eligible, Medicare and Medicaid eligibility had to be concurrent during the year in which they were surveyed, leading to an unweighted 5-year sample of 3514 (weighted 5-year sample = 4,428,630). Pooling data across years allowed us to achieve a sufficient sample size for the disability subgroups among those who are dually eligible for Medicaid and Medicare. Because each MEPS panel is followed for two years, we used alternate years of data to avoid duplicate counts that would otherwise have occurred. 34 To compare and contrast the unique needs and utilization patterns between groups, we classified dual eligibles into 1 of 4 mutually exclusive groups: cognitive limitations, physical disabilities, double diagnosis (cognitive limitations and physical disability), or neither cognitive limitations nor physical disability. MEPS defines cognitive limitations as a person answering "yes" at two points in the surveyed year to experiencing confusion or memory loss, having problems making decisions, or requiring supervision for their own safety. 34 A person was considered to have a physical disability if answering "yes" at two points in time to walking limitations, using assistive device, or needing assistance with activities of daily living. Those screening "yes" to both a cognitive limitation and a physical disability were considered dually diagnosed.
The final group includes all others among dual eligibles who did not report a physical disability or cognitive limitation. We speculate that many younger segments of this group (under 65) may have diagnoses associated with mental health or others that do not cleanly fit into cognitive or physical disabilities. Among older people in this category (65 or older), we speculate that many may be poor enough to qualify for Medicaid without necessarily having significant health issues yet. Using a different data set that combined survey with claims data, Kasper et al identified approximately 23% and 22% of dual eligibles with depression or affective and other serious disorders, none of whom fall into cognitive, physical or dually diagnosed categories using our methodology. 40 For chronic conditions, the full year consolidated files for MEPS include only questions related to high blood pressure, heart attack, coronary heart disease, angina, other heart disease, stroke, emphysema, high cholesterol, diabetes, arthritis and asthma. We combined all heart-related diagnoses into one category, but otherwise include all other diagnoses separately.
Logistic regression analyses were run for the entire dually eligible population, as well as for each disability type, adjusting for predictive factors (demographic, socioeconomic) calculated for receipt (Y/N) of preventive services as dependent variable. Because Pap smears and mammograms are specific to women, we ran the regression analysis for these only among women. Because MEPS uses a complex sampling design, when pooling data to increase sample size for subpopulations the records of all respondents, not only those from the subpopulation, had to be included in the analyses using a complex survey design statistical software package. Doing so meant creating a flag variable to identify respondents from the subpopulation of interest.
Analyses for research questions two and three focus on the effect cognitive limitations or physical disabilities may have for subsets of the population with one or the other condition in influencing receipt of preventive services, including receipt of mammogram by women 40 and older within the past two years; receipt of Pap test by women 18 and older within the past three years; receipt of dental check-up in the last year; flu shot within the last year; and whether the person reported having a usual source of care. The estimated odds of cognitive limitations on preventive services was first calculated for people with physical disabilities, followed by estimated odds of physical disabilities for people with cognitive limitations.
Results
Overall in our weighted sample, 49.5% of the people identified as dual eligibles either had only a cognitive limitation (4.4%), only a physical disability (32.3%) or both ("double diagnosis," 12.8%), leaving 51.5% either without a disability or with a disability that did not fit into one or the other of these two categories. Medicare identifies disability only for people who are under 65, an estimated 41% of all dual eligibles. 41 Our data suggest that there are a substantial number of dual eligibles aged 65 and older as well with cognitive, (28%), physical (64%), or both cognitive and physical disabilities (59%).
Dual eligibles ( Health status varied by disability type, with about 13% of people with either cognitive limitations or physical disabilities reporting excellent or very good health, 7% of dually diagnosed and 28% of people with neither. This roughly aligned with average yearly medical expenses also, ranging from a high of $20,248 for dually diagnosed to $7215 for people with neither diagnosis. Percentages of people with a usual source of medical care were uniformly high, with 89% of people with cognitive limitations having one compared to 97% of people dually diagnosed. Variations in preventive services were seen in receipt of Pap tests for women, ranging from a low of 46% among dually diagnosed to a high of 73% for women with cognitive limitations, and flu shots, with a low of 40% among people with cognitive limitations to a high of 61% among dually diagnosed and women with a physical disability.
Factors associated with preventive services
Findings related to not receiving preventive services are presented in Table 2 and summarized below.
Flu shot-Age and usual source of care were consistently associated with not receiving flu shots among all dual eligibles in the past year, though this varied by disability type. For all dual eligibles, as well as those with physical disability, as people aged, their odds of receiving flu shots increased significantly, while the odds of receiving flu shots if people had a usual source of medical care were between 3-4 times greater than among those who did not for all disability types other than physical disabilities. In addition to the aforementioned relationship with usual source of care, people with cognitive limitations had increased odds of receiving a flu shot if they were married, lived in the South, Midwest (versus West), or lived in a rural area. People with neither cognitive nor physical disabilities were more likely to receive flu shots if they were not employed, had more than high school education, or had two or more chronic conditions. This relationship between having multiple chronic conditions and receipt of preventive services holds true for the total dual eligible sample, with a 72% greater likelihood of not getting a flu shot among dual eligibles without multiple chronic conditions.
Dental care-For all groups except those with cognitive limitations, living in the South was associated with a lack of dental care within the last year. For those with no physical disability or cognitive limitation, having at least a high school diploma was associated with receipt of dental care in the last year. Except for education, factors appear to influence receipt of dental services for people with cognitive limitations less than for people in other disability categories or dual eligibles as a whole. Compared to one or more of the other disability categories, people with cognitive limitations were less sensitive to access to dental services in areas of gender, age, ethnicity, employment, income level, healthy weight, marital status, urban/rural residence, and existence of multiple chronic conditions. For the total dual eligible sample, those who were Black had more than a 25% greater likelihood of having received dental care in the past year compared to Whites. Mammogram-For all disability types other than cognitive, women 40 and older who were Black had an increased likelihood of receiving a mammogram. For other groups except those with double diagnosis being younger and having a usual source of care also increased the likelihood of receiving a mammogram. Among all other groups except those with neither disability, having two or more chronic conditions increased the likelihood of receiving a mammogram. Among those with neither disability, living in an urban area predicted mammogram receipt. For women with double diagnosis, those who were Hispanic (versus non-Hispanic), not married or had a healthy weight were also more likely to receive a mammogram. Table 3 presents findings related to assessing the relative impact of cognitive limitations or physical disabilities on dual eligibles with both of these disability types are presented in Table 3 . We found that people with cognitive limitations had a 70% greater likelihood of receiving a Pap test and 55% greater likelihood of receiving a mammogram in the last two years if they didn't also have a physical disability. In addition, those with only cognitive limitations were 1.96 times more likely than those with double diagnosis not to receive a flu shot. Alternately, people with physical disabilities had a 45% greater likelihood of receiving
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The impact of single versus double diagnosis
a Pap test and a 47% greater likelihood of receiving a mammogram if they didn't have a double diagnosis.
Discussion
The dual eligible population has become the focus of much state and federal policy recently as our understanding of their impact on our health care system has improved. 11, 40, 41, [43] [44] [45] [46] Our study builds upon earlier work which explored disability prevalence within the dual eligible population, extending analyses to associations within and between categories of disabilities. We paid particular attention toward understanding factors influencing receipt of preventive services while also trying to better understand the relative impact that cognitive and physical disabilities have on each other.
Our sample of dual eligibles taken from multiple years of MEPS data was similar to samples reported elsewhere. 41, 44, 45 Most were women, White, not married, not employed, lived in an urban area, lacked a high school diploma and reported fair or poor health. In addition, substantial percentages were very poor and under the age of 65. Given these functional similarities, approaches in health planning for dual eligibles that traverse the lifespan to include people who are 65 and older may be important to consider.
A large proportion of the total sample (50.6%) and in each of the disability subgroups rated their health status as fair or poor, with those having dual diagnoses highest at 76.0%. Similar to findings elsewhere, 42, 44, 45 this low health status among dual eligibles is further reflected in high prevalence rates of arthritis, cardiovascular disease, and hypertension, with two or more of these and four other chronic conditions occurring in over a quarter of this population. These findings may help explain why over 90% had a usual source of medical care; they have medical needs which require consistent and ongoing medical treatment. Medical expenditures for dual eligibles were up to five times that of the 2009 average for the general population ($4855 using MEPS data for 2009; for the subgroup of dual eligibles with both cognitive and physical disabilities $20,248). 47 This is not surprising given the known correlation between increases in health care utilization and comorbid conditions. 48, 49 Preventive services
Among the numerous factors associated with receipt of flu shots, Pap tests, mammograms or dental visits for subsets of the dual eligible population, three stand out: an increased likelihood of Pap tests or mammograms among women of color; a strong association between flu shots and usual sources of care; and the relatively low percentage of dental visits compared to the general population (Table 4) .
Perhaps owing to the widely recognized increased risk for cervical and breast cancer in disability communities of color, [50] [51] [52] we found a strong association between receipt of Pap testing and mammograms among all categories of dual eligible Black and Hispanic women for which we had sufficient power to test this association. Women with double diagnosis were least likely to have received a Pap test within the past 3 years, or a mammogram within the last 2 years. When the high number of women with a usual source of care and understanding that all have both Medicaid and Medicare insurance coverage is factored into this finding, it is generally consistent with other national data, 44, 45, [50] [51] [52] reinforcing the value of targeted health promotion toward communities at high risk -in this case, AfricanAmerican and Hispanic women. Notably, however, all preventive screening rates were still below nationally accepted standards, and, with the exception of flu shots, below national prevalence rates among the general population.
The strongest association with receipt of flu shots was having a usual source of medical care, suggesting that frequent use of services related to chronic conditions among dual eligibles may have a carry-over effect of raising the likelihood of people receiving flu shots.
Reasons for this could include more frequent and regular contact with medical service providers who recognize the increased risk of acquiring the flu virus among those with already compromised immune systems, or greater awareness of this risk among people with these conditions themselves. The exception is in the association between flu shots and people with cognitive limitations, where the risk of not receiving a flu shot is almost double that of people with physical disabilities.
Many of the factors associated with lack of dental services are consistent with those in the general population. 53 Being male, not graduating high school, or residence in the South (versus West) was associated with lack of dental care. Some have characterized lack of dental care in the U.S. for the general population as a looming crisis. 54 For all dual eligibles, only 31% have seen a dentist in the past year, which lowers still further to 26% of dual eligibles with physical disabilities. This compares to 42% for the 2009 general population (using the same data source). 53 Individuals with double diagnosis compared to those with a single diagnosis (physical disability or cognitive limitation) used the most health care services, had high prevalence rates for chronic conditions, were highly likely to have multiple chronic conditions, yet were least likely to receive a timely Pap test or mammogram. Just as adding a chronic health condition increases the complexity of need, so does adding a disability.
Limitations
MEPS data are limited in important ways that influence the ability to extrapolate our findings extensively. Responses are self-reported, which can result in errors related to recall or poor understanding. Lack of understanding is made more likely by our significant representation of people with disabilities in the dual eligible population, many of whom have cognitive or related disabilities that may influence individual or proxy responses. Using proxies as respondents for those with cognitive limitations sometimes increases bias because the person reporting may not have accurate knowledge of experiences solicited by the questions. In addition, the questions used to identify and define cognitive limitations are broad, thereby including a wide range of disability from intellectual disability to dementia. In spite of this broad definition, sample size using MEPS is an issue when stratifying on a number of factors. Our cell sizes were too small to validly conduct analyses for some subsets of the dual eligible population, specifically those related to cognitive limitations and receipt of Pap tests or mammograms among women. MEPS does not oversample on the basis of disability, so some types of less common disabilities may not be fully represented within the dual eligible population. Findings should be used with caution due to the lack of sufficient power for some cells. We further acknowledge that our sample only includes dual eligibles from the non-institutionalized population, while many duals live in institutional settings. Adding to this, differences that exist from some earlier work may be attributable to different data collection strategies. MEPS data are self-reported and population-based, while data sources like MCBS linked to claims data focus on utilization among a subset of dual eligibles that could be matched between the two data sources, using ICD-9 criteria rather than self-report to identify disability type. These factors make comparisons to studies using other data sources and those which include both institutionalized and non-institutionalized groups somewhat problematic, and we assume that for this reason, some of our rates may be underestimated.
Impact
The dual eligible population is diverse, differing from beneficiaries enrolled exclusively in Medicare or Medicaid in important ways that can be understood better by focusing on within-group differences. 42, 44 Previously published studies have focused on differences in age, living situation, and types of chronic conditions. Our study adds to this body of knowledge by dividing the population into four disability subgroups, highlighting similarities and differences between them in ways that can lend themselves to more focused approaches to addressing their unique health care needs.
Even within the dual eligible population, a subset of beneficiaries drives the majority of expenditures. People with physical disabilities, regardless whether they also have a cognitive limitation, are among the highest costing and sickest of our non-institutionalized dual eligible population. The potential for more targeted prevention and treatment that takes into account efforts to understand and address the challenges faced by women with physical disabilities in accessing Pap tests or mammograms may be helpful in improving the overall health status for this disability group in particular, but also for all dual eligibles. A similar focus can be applied to understanding and then acting on the reasons why flu shots appear to be as seriously underutilized among those with cognitive limitations as they are. A better understanding of dual eligibles can help policy makers more effectively design costcontainment strategies, case managers more effectively steer consumer-directed health plans, and people enrolled in both Medicaid and Medicare identify practices among targeted and coordinated services that will lead to their improved health at significantly reduced costs to themselves and the newly emerging care systems of which they will be a part.
Reichard and Fox Page 13 Table 1 Characteristics Notes: All point estimates are weighted. Cognitive limitations group includes those who "(1) experience confusion or memory loss, (2) have problems making decisions, or (3) require supervision for their own safety"; physical disability includes those with functional limitations or those who use assistive devices, and do not also have a physical disability. Physical disability group includes anyone who reported having long-term walking limitations, long-term need for assistive device, or long-term need for assistance with activities of daily living, but did not report cognitive limitation. Anyone who reported having both a cognitive limitation and a physical disability was included in the dual diagnosis group. Unemployed included those who reported being "not employed with no job to return to;" all others were considered to be employed.
Income is computed (by AHRQ staff) as family income as a percentage of the poverty line. People were considered to have "poor" income if they reported an income that fell into the category of "poor/ negative."
For chronic conditions, the full year consolidated files for MEPS include only questions related to high blood pressure, heart attack, coronary heart disease, angina, other heart disease, stroke, emphysema, high cholesterol, diabetes, arthritis and asthma. We combined all heart-related diagnoses (heart attack, coronary heart disease, angina, other heart disease) into one category, but otherwise include all other diagnoses separately.
BMI: Body Mass Index categories from the National Lung, Heart and Blood Institute. These are calculated using the following formula: Weight/(Height ( Cognitive limitations group includes those who "(1) experience confusion or memory loss, (2) have problems making decisions, or (3) require supervision for their own safety"; physical disability includes those with functional limitations or those who use assistive devices, and do not also have a cognitive disability. Physical disability group includes anyone who reported having long-term walking limitations, long-term need for assistive device, or long-term need for assistance with activities of daily living, but did not report cognitive limitation. Anyone who reported having both a cognitive limitation and a physical disability was included in the dual diagnosis group.
Unemployed included those who reported being "not employed with no job to return to;" all others were considered to be employed.
Income is computed (by AHRQ staff) as family income as a percentage of the poverty line. People were considered to have "poor" income if they reported an income that fell into the category of "poor/negative."
BMI: Body Mass Index categories from the National Lung, Heart and Blood Institute. These are calculated using the following formula: Weight/ (Height (in) × Height (in)) × 703.
CI = Confidence Interval; AOR = Adjusted Odds Ratio
The multiple logistic regressions on each type of preventive service were controlled for individual's sex, age, employment status, race, ethnicity, education, marital status, region of residence, rural or urban residence, health status, usual source of care status, healthy weight, multiple chronic condition status, and included the intercept term. The Likelihood Ratio test comparing the predicted model to the null model indicated a significant improvement of fit.
* Significant predictors (p < .05).
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